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Abstract # 125 

PHASE SCREEN DETERMINATION FOR THE GEOSAR INTERFEROMETRIC MAPPING INSTRUMENT 

Scott  Hensley,  Elaine  Chapin, Bob  Thomas, Paul  Siqueria,  Walt Brown, Yunjin K i m  

J e t  Propulsion  Laboratory 
Ca l i fo rn ia   In s t i t u t e  Of Technology, 4800 Oak Drive 
Pasadena,  California,  91109, USA 
Email: sh@kaitak.jpl .nasa.gov 

Abstract: 

GeoSAR is a dual  frequency  airborne radar interferometr ic  mapping instrument 
designed  to   obtain  high  resolut ion  and  high  accuracy  digi ta l   e levat ion  models .  The 
X-band inteferometric  antennas are mounted beneath  the  fuselage with a separat ion 
d i s t ance  of 2.6 m. Midway between  the  antennas  a long  the  a i rcraf t   center l ine is a 
l a rge   f a i r ing   hous ing   t he  Laser Baseline  Metrology  System (LBMS) and I n e r t i a l  
Naviagtion  Units (INUS). The P-band antennas are mounted in  wingtip  pods 
approximately 1 0  m from the   a i r c ra f t   cen te r l ine .   Mul t ipa th   s igna l s   r e f l ec t ed  from 
the  LBMS fair ing  cause  phase  dis t rot ions  corrupt ing  the  topograhic   height  
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measurements f o r  both  the X-band and  P-band  systems.  In  addition  multipath o f f  the  
wing a f f e c t s   t h e  P-band phase  measurements. I n  th i s   paper  w e  discuss  a techniques 
used t o  mi t iga te   the  amount  of X-Band multipath  and  methods  calibrating  and 
cor rec t ing   the   phase   for   bo th  X-Band and P-Band using a high  accuracy DEM. 

Height  differences between the  interferometr ical ly   der ived  e levat ions  and a 
photogrammetrically  derived DEM are   converted  into  phase  differences.   Mult ipath 
phase   e r rors   a re   s inusoida l  w i t h  spat ia l   f requency  and  ampli tude  re la ted t o  the  
magnitude of r e f l e c t i o n  of the  mult ipath  ref lect ion  point   and i ts  d is tance  from the  
interferometr ic   antennas.  These  phase r e s i d u a l s   a r e   f i t t e d   u s i n g  a  Chebyshev 
polynomial  sequence  and  used  as a phase  screen  in  the  processor t o  correct   the   phase 
p r i o r  t o  height   reconstruct ion.  Based on the   cor rec t ion   s igna l  it is poss ib le  t o  
estimate  the  location  and  magnitude of the  mult ipath  s ignal .   This   information  can 
then  be  used  to  extend  the domain  of the  phase  screen  over mapping angles  not 
covered  during  the  cal ibrat ion  passes .  
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